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INTRODUCTION
Head-and-neck cancers are the 6th most prevalent cancers in the world 1 . Developing in the mouth, throat, sinuses, nasal cavity, larynx, base of the skull, and head, these cancers are particularly traumatic for patients, who are often required to undergo highly disfiguring treatments. The subsequent physical disfiguration and dysfunction may lead to problems with mastication and swallowing, and impairments in communication, emotional expression, and social interactions. Those problems often result in social isolation and distress 2, 3 .
The U.S. National Cancer Comprehensive Network defines distress as "an unpleasant experience of an emotional, psychological, social or spiritual nature, that interferes with the ability to cope with cancer treatment, which extends along a continuum from common normal feelings of vulnerability, sadness and fear, to problems that are disabling such as depression, anxiety, panic and feeling isolated or in a spiritual crisis" 4 . Distress can arise in response to cancer diagnosis, cancer progression, prognosis, treatment side effects, and cancer-related disability or losses, among other factors. Alternatively, patients with cancer may have pre-existing mental health problems or psychosocial factors contributing to increased risk of distress. In general, 35%-40% of
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Objective
Malnutrition and psychological distress are often seen in patients with head-and-neck cancer, but little is known about the interrelationships between those two symptoms. The present study examined the relationship between malnutrition and psychological distress in patients with advanced head-and-neck cancer.
Methods
Using the Patient-Generated Subjective Global Assessment, 99 patients with advanced-stage headand-neck cancer were screened for nutrition status. The patients were also screened for psychosocial distress (using the Distress Thermometer) and for psychosocial issues (using the Problem Checklist). Any relationship between malnutrition and psychosocial distress was determined by regression and correlation analysis. We also used t-tests to compare distress levels for patients with and without specific nutrition-related symptoms.
Results
The study group included 80 men and 19 women [mean age: 58.4 ± 10.9 years (range: 23-85 years)]. The correlation between poorer nutrition status and level of psychological distress was significant r = 0.37 ( p < 0.001). Specifically, reduced food intake and symptoms were both positively associated with distress: r = 0.27 and r = 0.29 respectively, both significant at p < 0.01. After controlling for the effects of psychosocial problems and pain, nutrition status remained a significant predictor of distress, explaining 3.8% of the variance in the distress scores of the patients (p < 0.05).
Curr Oncol, Vol. 20, pp. e554-560; doi: http://dx.doi.org/10.3747/co.20.1651 a These authors contributed equally to the present work. cancer patients experience distress at some point during their illness experience 5 , and yet distress is often unrecognized in cancer patients. Fewer than 10% of distressed patients are referred for appropriate psychosocial support and treatments 6 . Distress is associated with increased health care costs 7 , greater physical and social impairments, reduced quality of life, and poorer prognosis 8 . In an effort to address those associations, distress has been recently recognized as the 6th vital sign in cancer care, and specific guidelines are being developed to screen for, assess, and respond to distress in cancer patients 9 .
Overall, compared with a general population of cancer patients, those with head-and-neck cancers tend to have the highest prevalence of co-occurring psychiatric disorders such as depression, anxiety, adjustment disorders, and substance dependence or abuse 10, 11 . They are also at an elevated risk for suicide 12 . Psychological predictors of distress for patients with head-and-neck cancer include social impairment or lack of support, concerns about body image, fear of disease progression and recurrence, and existential concerns 13 . Distress in patients with head-and-neck cancer can be enduring: follow-ups with survivors showed late effects manifesting up to 11 years after treatment 14 . Patients with advanced disease, who experience longer and more aggressive treatments, are particularly susceptible to long-term effects 8 . Distress is an important symptom to address in all patients affected by cancer, but particularly in patients with head-and-neck cancer because of its potential relationship with malnutrition, a prominent problem and indicator of prognosis in this population.
Malnutrition affects up to 88% of patients with head-and-neck cancer during all phases of treatment and rehabilitation 15, 16 . Approximately half these patients have some form of nutrition deficiency at diagnosis because of insufficient food intake secondary to pain and dysphagia caused by the tumour 17 . Early signs of malnutrition include body weight loss and fatigue that may possibly be controlled and even eliminated by early detection and treatment. Failure to provide nutrition support may result in more severe malnutrition, especially when compounded by side effects of chemotherapy and radiotherapy such as mucositis, xerostomia, and nausea and vomiting 18 . A weight loss of just 5% over 6 months is associated with a greater incidence of treatment complications, morbidity, and mortality in this population 19 . Patients experiencing weight loss and other symptoms of malnutrition often report higher levels of psychological distress, which manifest as more severe fatigue, insomnia, anxiety, and depression, further contributing to disease progression 10, 20 .
Biologic mechanisms linking distress and malnutrition have been identified. For instance, cancer-related anorexia-characterized by marked loss of appetiteappears to be associated with impairment of the neurotransmitter serotonin, a biomarker for depression 21, 22 , suggesting a link between cancer-related anorexia and depression 21, 23 . A metabolic disturbance of serotonin in the hypothalamic-pituitary-adrenal axis is also associated with an increased susceptibility to social stressors and chronic diseases, including cancer 24 . Moreover, a malnutrition-related inflammatory response has now been implicated in the causation of depression among patients with cancer through the hypothalamic-pituitary-adrenal axis 25 . The involvement of the neuroendocrine and immune systems in the development of disorders of nutrition contributes to irreversible malnutrition 26 .
The symptoms of malnutrition and psychological distress overlap, and a lack of information about how these two disorders interact may complicate diagnosis. Clinicians may notice some signs and symptoms of malnutrition or distress and ignore others; or they may misattribute some signs and symptoms, with the result that patients do not receive adequate or timely treatments.
The present study examined the relationship between malnutrition and psychological distress in patients with advanced head-and-neck cancer.
METHODS
We conducted a retrospective chart review on a consecutive case series of 99 patients with advanced head-and-neck cancer who were referred to oncology and treated at The Ottawa Hospital Cancer Centre from January 1, 2010, to December 14, 2011. The inclusion criteria were a histology-confirmed diagnosis of head-and-neck cancer and completion of screening assessments. The study was approved by The Ottawa Hospital Research Ethics Board.
Measurement of Nutrition Status and Distress
As part of the clinical assessment by the treating oncologist (MRC), all patients completed measures of nutrition status and psychological distress.
The patient's nutrition status was assessed using the scored Patient-Generated Subjective Global Assessment (pg-sga), a modified version of the Subjective Global Assessment. The scored pg-sga has been recommended by the Oncology Nutrition Dietetic Practice Group of the Academy of Nutrition and Dietetics as a comprehensive nutrition assessment tool for cancer patients 27 . We collected patient responses to the first section of the questionnaire, which details subjectively reported weight loss, various symptoms associated with reduced food intake, quality of the respondent's intake, and self-reported performance status. The total score for the first section of the pgsga was calculated by totalling the individual scores associated with each symptom or problem reported by the patient. A score between 4 and 8 suggests a problem with nutrition and a need for intervention by a dietitian. on the weight and height entered on the pg-sga. We did not use the physical assessment section of the pg-sga for this study.
Psychological distress was evaluated using the Distress Thermometer and the Problem Checklist from the U.S. National Comprehensive Cancer Network distress management guideline 28 . These two screening tools are often administered together. The Distress Thermometer is a single visual analogue rating of distress ranging from 0 (no distress) to 10 (extreme distress), as rated by the patient. A cut-off score of 4 has been proposed to distinguish patients with clinically significant distress from those with little or no distress 29 . The Problem Checklist asks patients to identify whether they are being affected by any of a series of factors that contribute to distress. The problems are divided into several categories: practical problems, family problems, emotional problems, spiritual or religious concerns, information concerns, physical problems, and cognitive problems.
Our hypotheses were that malnutrition and psychological distress are significantly positively correlated and that patients who are considered malnourished are much more likely to be distressed. We also predicted that nutrition status would remain a statistically significant predictor of distress after controlling for relevant psychological factors.
Statistical Analysis
We used the SPSS software application (version 16.0: SPSS, Chicago, IL, U.S.A.) to analyze the data. The data were screened and cleaned using established procedures 30 . We first used correlation analyses to examine the relationship between malnutrition and distress. Then, using the cut-off scores for the pg-sga and the Distress Thermometer, we allocated patients to groups depending on their nutrition status and distress level. We used a chi-square analysis to test the differences between the proportion of distressed patients who were and were not malnourished. Finally, we conducted a step-wise multiple regression analysis to establish if nutrition status remained a significant predictor of distress after taking into account the effects of various psychosocial and physical problems reported by patients on the Problem Checklist (for example, anxiety, fatigue, pain, swallowing problems, low appetite, and sleeping problems) and of demographic characteristics. For all analyses, we used α = 0.05 as a cut-off to determine statistical significance.
RESULTS
Of the 99 advanced head-and-neck patients with completed screening assessments in their medical records (Table i) , most were men (80%), and mean age was 58.3 ± 10.9 years. In these patients, advanced cancer (75% stage iv, 23% stage iii) affected mainly the tongue (23%), tonsils (22%), larynx (17%), and nasopharyngeal cavity (17%). Patients were being or had been treated with a combination of surgery, radiation, and chemotherapy (54%).
Prevalence of Malnutrition and Distress
On the pg-sga, 36% of patients scored in the critical range, and 25%, in the moderate range, suggesting that a consultation with a dietitian was necessary to address signs of malnutrition. Age, sex, disease stage, and type of treatment were not associated with nutrition status.
In 39% of the patients, a score of 4 or higher on the Distress Thermometer indicated that they were experiencing significant distress. The items on the Problem Checklist most frequently endorsed by the patients were fatigue (41%), anxiety (36%), swallowing problems (32%), pain (32%), adjustment problems (32%), low appetite (26%), and sleep problems (24%). No statistically significant relationships were observed between any problem and age, sex, disease stage, tumour site, or treatment type.
Relationship Between Malnutrition and Distress
As expected, poorer nutrition status was positively correlated with higher levels of psychological distress (r = 0.37, p < 0.001). Chi-square analysis of the patient groups (determined using the clinical cut-offs for distress and malnutrition) also demonstrated a significant relationship between distress and nutrition status (Table ii) . Table iii presents the Problem Checklist items reported by the patients and the relationships of those items with nutrition status and distress. Items on the Problem Checklist that were frequently endorsed and significantly correlated with distress included anxiety (r = 0.42, p < 0.001), adjusting to appearance (r = 0.34, p < 0.01), pain (r = 0.26, p < 0.05), and problems with sleep (r = 0.27, p < 0.05). Depression was reported by 19% of participants, and it was the problem most strongly associated with distress (r = 49, p < 0.01). Loss of appetite was associated with distress (r = 0.21, p < 0.05) and was the problem most strongly correlated with nutrition status (r = 0.50, p < 0.01), followed by mouth sores or swallowing problems (r = 0.33, p < 0.01). We counted the number of difficulties endorsed by each patient and found that patients who endorsed a greater number of psychosocial difficulties also showed a higher level of distress (r = 0.50, p < 0.001).
In a hierarchical regression analysis controlled for the effects of pain and of the Problem Checklist items significantly associated with distress, nutrition status remained a significant predictor of distress, explaining 3.8% of the variance (R 2 change) in distress scores [F(1,85) = 10.22, p < 0.05].
We had intended to examine the relationships between biomarkers of inflammation, distress, and nutrition status, but data on C-reactive protein were available for only 23 patients at the time of screening for distress and nutrition status. That sample size did not provide sufficient power to detect a significant association between the variables of interest. However, the relationships trended in the expected direction (r = 0.13 for distress; r = 0.21 for nutrition status).
DISCUSSION
Head-and-neck cancers and their treatments can adversely affect the nutrition status of patients and also cause considerable distress. Our study examined the relationship between distress and nutrition status in patients with advanced head-and-neck cancers.
Our sample consisted predominantly of men more than 50 years of age, which is representative of the head-and-neck cancer population, although the demographic distribution of these diseases is now changing 31 . Nearly all the patients had advanced cancers, which is also typical, given that the diagnosis is generally made after the disease has substantially progressed 32 . The proportion of patients with malnutrition (61%) was also comparable to that found in a recently published study (62%) 33 . The proportion of patients in our sample showing distress (34.8%) accorded with the results of other studies (37.8%) 34 .
The problems most frequently endorsed by patients as contributing to psychological distress were depression (49%) and anxiety (42%), which commonly co-occur 35 . Other problems included changing appearance, boredom, sleep problems, and pain. Patients with reduced food intake or with more pain reported greater distress. Higher endorsement of psychosocial problems was associated with higher distress scores-a finding that is consistent with those in other studies 36, 37 . Swallowing difficulties, low appetite, and mouth sores accompanied by pain were commonly endorsed by the 36% of patients with decreased food intake. In our analysis, those problems were severe enough to cause nutrition deficiency, and they were also associated with psychological distress. Patients with a worse nutrition status showed greater distress, an association that remained significant after controlling for pain and for the psychosocial problems already mentioned. Those findings indicate that malnutrition contributes to distress independently of other psychosocial problems. In facing a diagnosis of cancer, most patients have brief periods of mood swings, fear, anger, hopelessness, worries about uncertain outcomes, and other psychosocial concerns such as employment and financial worries 38 . Change in appearance may be an especially poignant factor because of its tendency to cause social isolation, putting patients at risk for increased symptoms and distress 39 . Most patients will adjust and cope with the psychological and physiologic changes that result from the disease and its treatment 40, 41 , but many will continue to report fluctuating levels of distress 40 . Deficiencies in nutrition may occur before diagnosis and are often unrecognized and untreated 42 . Without early detection and treatment, nutrition deficiencies can worsen, leading to cachexia 43 . Thus, malnutrition not only contributes to and compounds the impact of distress, it also contributes to poor prognosis 43 .
The mechanisms mediating the relationship between malnutrition and distress still have to be elucidated and will likely vary from patient to patient. Those mechanisms might involve biologic processes such as systemic inflammation in addition to psychological factors such as the perception by the patient of disease severity and any concomitant change in behaviour. Although further research is needed to understand these processes, the accumulating evidence highlights the importance of routine screening for malnutrition in cancer care as well as screening for distress to improve clinical outcomes.
CLINICAL IMPLICATIONS
Our study emphasizes the need for holistic clinical care. The trajectory from dietary, psychological, and physical difficulties to more severe conditions such as cachexia is imprecise and probably varies from patient to patient. Patients are often dealing with a variety of difficulties in a variety of interacting domains. For some patients, physical problems may be influencing other challenges. For example, patients with swallowing problems may be too ashamed to join their families at mealtime. By missing meals with family, patients may feel excluded from their social supports or just generally isolated. Skipping meals is also likely to worsen their malnutrition. In other patients, psychological difficulties in adjusting to their illness might predominate, and they may withdraw from life, resulting in social isolation, depression, reduced appetite, and decreased activity, which together can contribute to malnutrition, fatigue, and additional physical problems associated with deconditioning.
Interprofessional collaboration such as that which exists in a comprehensive palliative rehabilitation program is important to the care of patients with such diverse and complex needs 44, 45 . For example, a dietitian would have great difficulty treating a patient who has malnutrition because of psychological difficulties. Collaboration between disciplines can ease such interventions: a speechlanguage pathologist can address swallowing problems, thereby improving food intake and reducing the anxiety associated with eating; a social worker can provide counselling about common psychosocial problems and can engage a patient's support system to reduce social isolation; a psychologist or psychiatrist can address more serious problems with adjustment, depression, anxiety, and insomnia.
Patients require patient-centered care that meets their individual needs. Clinicians can use tools such as those discussed here to determine the difficulties that are central for each patient. Clinicians need to be aware of the professional resources that are accessible so that they can develop a patient-centered care plan to revisit as treatment progresses and the priorities and needs of the patient change.
SUMMARY
The present study highlights the associations between nutrition status and psychological distress. Supporting patients in managing their psychological distress and identifying malnutrition should be included in the clinical assessment. The main limitation of our study is its cross-sectional nature, which does not allow for an exploration of how nutrition status and distress interact over time. To further elucidate the complex relationship between nutrition status and distress, the next step would be a prospective longitudinal study that pays particular attention to whether and how that relationship might change over the course of treatment and that explores the influence of the inflammatory process as the disease progresses. The results of such a study might help to identify effective interventions that target specific problems.
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